ABSTRACT Tunga hexalobulata (Siphonaptera: Tungidae), new species of tungid sand ßea belonging to the penetrans group, is described with illustrations of adult female parasitizing Bos indicus (L., 1758) from Brazil. It differs from the 12 other known species of Tunginae by the presence of six anterior humps in the neosome. It also can be differentiated from other species of the penetrans group by lesser size of the neosome, presence of three posterodorsally bristles in antennal segment II, and the extension of the posterior arm of the preoral internal sclerotization.
Currently, the genus Tunga Jarocki 1838 (Siphonaptera: Tungidae) comprises 12 species of sand ßeas divided into two groups by morphological characters and host afÞnities (Smit 1962) : caecata and penetrans. The caecata group is composed of seven species, all of which are associated with rodents and occur in the New World Tropics, China, and Japan (Lewis 1998 , Beaucournu et al. 2012 , De Avelar et al. 2012 . The penetrans group includes Tunga penetrans (L., 1758), with a wide Neotropical distribution and recent establishment in sub-Saharan Africa (Lewis 1998) , and four species restricted to South America: Tunga travassosi (Pinto & Dreyfus 1927) , Tunga bondari (Wagner 1932) , Tunga terasma (Jordan 1937) , and Tunga trimamillata (Pampiglione et al. 2002) . In this group, except T. trimamillata, parasitizing peridomestic warmblooded animals in Ecuador and Peru (Pampiglione et al. 2003 (Pampiglione et al. , 2004 (Pampiglione et al. , 2009 , and T. penetrans, the others are Brazilian species associated primarily with edentates (Lima and Hathaway 1946 , Hopkins and Rothschild 1953 , Linardi and Guimarães 2000 . Although T. penetrans infests human and domestic animals, 27 other genera of hosts have been found for this sand ßea (De Avelar 2010) , with the pig being its most important animal reservoir (Pampiglione et al. 1998 , Ugbomoiko et al. 2008 .
The most marked characteristic of the genus Tunga and the most frequently observed form in hosts is the neosome. This structure is enlarged, 5Ð13 mm in size, formed after penetration of adult females into the skin of hosts and consequent hypertrophy of the gravid females after mating and growth of new tissue (Audy et al. 1972 , Rothschild 1992 . As after oviposition, the neosome involutes with the death of the parasite (Lavoipierre et al. 1979) , the speciÞc identiÞcation can be more complex in the most dissected specimens. Perhaps this difÞculty is reßected in the description of new species, as up until now, only four species have been described in the past 42 yr, Tunga monositus (Barnes and Radovsky 1969) , T. trimamillata (Pampiglione et al. 2002) , Tunga bossi (De Avelar et al. 2012) , and Tunga bonneti (Beaucournu and González-Acuñ a 2012) , the latter two species this year itself.
Here, we describe a new species of Tunga of the penetrans group parasitizing cattle breed Bos indicus from Funilândia, Minas Gerais, Brazil.
Materials and Methods
The specimens of Tunga were collected from the coronary band of one female Brahman cow breed, in a farm located in the municipality of Funilândia, included in the cerrado biome, Minas Gerais, Brazil (19Њ 22Ј 4Љ S, 44Њ 3Ј 21Љ W). This area presents two pronounced seasons, a dry-cool season from April to September and a warm-rainy season from March to October. During the dry-cool season, six neosomes were removed from the host, Þxed in 70% ethanol, and subsequently sent to the Department of Parasitology at the University of Minas Gerais, where they were measured. Two of these neosomes were dissected, and the structures recovered were diaphonized in 10% cold potassium hydroxide, dehydrated in an ethanol series, clariÞed in creosote, and mounted on slides in Canada balsam (Linardi and Guimarães 2000) . Structures were measured using a binocular microscope (Olympus, Tokyo, Japan) Þtted with ocular and stage micrometers.
Except for the neosome, all measurements are in micrometers, including the units cited in parentheses. One female holotype (on slide) and Þve female para- 
Results

Tunga hexalobulata sp. nov. (Figs. 1-6)
Hypertrophied Female. Spherical neosome (4 mm in length, 4 mm in width, and 4 mm in height), slightly compressed in anterior direction and pearl-white colored (Figs. 1Ð 6). Head and thorax evaginated, but not visible in proÞle, among six anterior humps (Fig. 1A) . Caudal disk forming a circular opening of 1.0 mm (Fig.  1B) . Head ( Fig. 2 ): Rounded dorsal margin with a slightly pronounced frontal tubercle and eight small bristles in a slight depression, posterior to the frontal tubercle. Pre-and postantennal regions with six and nine bristles, respectively, not organized in well-deÞned rows. Preoral internal sclerotization with the posterior arm (105 m) Ͼ4 times longer than the anterior arm (25 m) and extending nearly up to one Þfth of distance from frontal tubercle to the posterior margin of the head. Rounded ventral and dorsal genal lobe extending to the antennal fossa, covering more than half of the segment II but not reaching the antennal segment III. Eye with black pigment and without recess into its internal margin, with the greatest diameter (63.4 m) approximately equal to its distance to the dorsal margin of the head (65.5 m). Antennal segment II with three posterodorsal bristles (I, 31 m; II, 13 m; III, 8.7 m) and another two posteroventral bristles. Antennal clava with six antennomeres on its posterior margin (Fig. 3A) ; with three disks on lateral surface and Þve bristles. Lacinae strong, heavily serrated, exceeding the distal part of the anterior trochanter, and exhibiting a total length of 434 m. Maxillary palps exceeding the distal part of the anterior trochanter and increasing in length in the following order: III Ͻ IV Ͻ II Ͻ I (Fig. 3B) Proepimeron with a small and truncate posterodorsal lobe. Legs: Procoxa with 10 bristles on the external surface and three bristles on the internal surface (Fig.  2) . Mesocoxa with a complete oblique external break, six bristles on the external surface, three anterodistal bristles, and six bristles on the internal surface (Fig.  4A) . Metacoxa with an anterodistal angle projecting down like a wide tooth and exhibiting three bristles on the external surface and 15 bristles on the internal surface, distributed as follows: four anteroproximal, seven in the middle region, and four anterodistal (Fig.  4B ). Trochanter I with two anterodistal bristles and one bristle on the internal surface. Trochanter II with one anterodistal bristle. Trochanter III with one anterodistal bristle, one bristle on the external surface, one bristle on the internal surface, and two posteromarginal minute bristles. Profemur with 15 bristles on the external surface at the median level, distributed in three rows of four, six, and Þve bristles; nine posteromarginal bristles; one posterodistal bristle; and one anteromarginal bristle on the half distal (Fig. 2) . Me- sofemur with 16 bristles on the internal surface, nine posteromarginal bristles, one posterodistal bristle, and one anteromarginal bristle on the half distal (Fig. 4C) . Metafemur with four bristles on the external surface, a row of eight bristles on the internal surface, 10 posteromarginal bristles, one posterodistal bristle, and one 1 anteromarginal bristle on the half distal (Fig.  4D) . Protibia with three bristles on the external surface (one long and two small), three posteromarginal bristles, and four bristles on the extremity distal (Fig.  2) . Mesotibia with Þve posteromarginal bristles and six bristles on the extremity distal (Fig. 5A) . Metatibia was not seen in dissected specimens. Only the tarsal segments of the Þrst and second legs are presented ( Fig. 5B and C Etymology. The new species is named based on the presence of six anterior humps in the neosome.
Discussion
The pronotum of T. hexalobulata is completely fused with the mesonotum, a characteristic of the penetrans group (Smit 1962) . T. hexalobulata can be differentiated from all other known species of Tunga by the presence of six anterior humps in neosome. In addition, it differs from the other species of the "penetrans" group by presence of three posterodorsal bristles in the antennal segment II (T. penetrans, four bristles; T. bondari, one bristle; T. terasma and T. travassosi, two bristles; T. trimamillata, four to six bristles) (Pinto and Dreyfus 1927, Wagner 1932, Hopkins and Rothschild 1953 , Johnson 1957 , Linardi and Guimarães 2000 , Pampiglione et al. 2002 .
The closest species are T. penetrans and T. trimamillata by the shape of the bulga of the spermathecae and pigmented eyes. From T. penetrans, the new species also differs by the absence of sinus at the internal margin of the eyes and in the lengths and chaetotaxies of the Þrst two segments of the maxillary palps (Table  1) . Differences between T. hexalobulata and T. trimamillata can be seen in the number of bristles both on the pre-and postantennal region; the size of neosomes; the extension of the posterior arm of the preoral internal sclerotization; and the shape of the hilla of the spermathecae, and other morphometric parameters included in Table 1 .
The number of known lobes or humps in the neosomes is an important character for differentiation of Tunga species. Now, with this description, they are as follows: three (T. trimamillata), four (T. terasma, Tunga caecigena [Jordan and Rothschild 1921] , and Tunga callida [Li and Chin 1957] ), six (T. hexalobulata), and eight (T. monositus).
Up until now, only T. penetrans and T. trimamillata have been found parasitizing humans and domestic animals (Pampiglione et al. 2004 (Pampiglione et al. , 2009 . Considering the infestation of T. hexalobulata on cattle as well as the morphological similarities among these three species, further studies are needed on the prevalence of infestation on cattle and the possibility of the local population being parasitized by T. hexalobulata. No. of anterior humps Ð 3 6 Size: length/width/height (mm) 6 ϫ 5 ϫ 5 1 2 ϫ 5 ϫ 5 4 ϫ 4 ϫ 4
